
Bilingualism: Language and
Cognition

cambridge.org/bil

Research Article

Cite this article: Privitera, A. J., Li, S., Zhou,
Y., & Wang, M. (2023). Modulatory role of
foreign language experience on the Moral
Foreign Language Effect. Bilingualism:
Language and Cognition, 26, 1038–1050.
https://doi.org/10.1017/S1366728923000275

Received: 28 September 2022
Revised: 6 March 2023
Accepted: 14 March 2023
First published online: 22 May 2023

Keywords:
bilingualism; foreign language effect; moral
decision-making; language proficiency;
language dominance

Corresponding author:
Adam John Privitera, Email: aprivite@connect.
hku.hk, (+65) 6908 1450 (mobile)

© The Author(s), 2023. Published by
Cambridge University Press. This is an Open
Access article, distributed under the terms of
the Creative Commons Attribution licence
(http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted re-use, distribution
and reproduction, provided the original article
is properly cited.

Modulatory role of foreign language experience
on the Moral Foreign Language Effect

Adam John Privitera1,2 , Shaohan Li2, Yu Zhou2 and Mengqi Wang2

1Centre for Research and Development in Learning, Nanyang Technological University, Singapore, Singapore and
2College of Liberal Arts, Wenzhou-Kean University, Wenzhou, Zhejiang Province, China

Abstract

The Moral Foreign Language Effect (MFLE) is characterized by increased utilitarian decision-
making when bilinguals respond to moral dilemmas in their foreign language. While previous
research has given us a better understanding of this phenomenon, few studies have investigated
how foreign language experience influences the MFLE. The present study investigated whether
differences in foreign language proficiency, immersion, or dominance modulated the emergence
of the MFLE. Mandarin–English bilingual young adults responded to a series of moral dilemmas
in either their native or foreign language. Participants also provided ratings of permissibility and
distress after reading each dilemma. We report a dilemma-specific MFLE that was modulated by
differences in foreign language experience. Most significant was the observation that separable
dimensions of foreign language experience interact when modulating the MFLE in a manner
that is dilemma-specific. These findings emphasize the importance of considering differences
in foreign language experience across multiple dimensions when investigating the MFLE.

Introduction

Modern globalization has created conditions under which bilinguals, people capable of using
more than one language, may be expected to make decisions in their non-native language.
Surprisingly, the decisions made by bilinguals are not stable across languages but differ
based on the language in which the decision is made; a phenomenon dubbed the Foreign
Language Effect (FLE). As originally described by Keysar, Hayakawa, and An (2012), the
FLE is a phenomenon in which bilinguals demonstrate insensitivity to framing-effects when
making decisions in their foreign language (FL) compared to their native language (NL).
Over the last decade, the boundary conditions of this phenomenon have been investigated
across a range of decision-making tasks in diverse samples of bilinguals around the world
(Circi et al. 2021; Del Maschio et al. 2022b). Specifically, in the context of moral decision-
making, the Moral Foreign Language Effect (MFLE) describes the tendency for bilinguals to
make more utilitarian decisions when presented with moral dilemmas in their FL
(Cipolletti et al., 2016; Corey et al. 2017; Costa et al. 2014; Stankovic et al., 2022). For example,
in the classic Footbridge dilemma in which a person has the choice to save five people by
pushing one person off a bridge and onto a track to block a runaway trolley (Thomson,
1985), bilinguals are more likely to decide to push the person when the dilemma is presented
in their FL (Costa et al., 2014).

Two distinct systems are thought to underlie human decision-making: System I, a faster,
more intuitive and emotional system; and System II, a slower, more deliberate system
(Kahneman, 2003). In the context of moral decision-making (Greene & Haidt, 2002), engage-
ment of System I is associated with deontological decisions in alignment with moral norms
(e.g., not pushing the person off the bridge), while System II is associated with utilitarian deci-
sions (e.g., sacrificing one person to save five). The MFLE is thought to result from decreased
engagement of System I, and/or increased engagement of System II (Costa et al., 2019). Under
both conditions, the presentation of a moral dilemma in an FL is expected to result in higher
rates of utilitarian decisions, as well as higher ratings of permissibility – that is, whether or not
the moral violation described in the dilemma is considered acceptable (Del Maschio et al.,
2022b; Geipel et al., 2015a). However, evidence in support of increased engagement of
System II (i.e., the INCREASED DELIBERATION hypothesis) is limited, with most accounts support-
ing decreased engagement of System I (e.g., Białek et al., 2019; Hayakawa et al. 2017).

Primary arguments for the DECREASED EMOTIONALITY hypothesis state that the context in
which an FL is generally learned, such as a classroom, “disembodies” the FL (Caldwell-
Harris, 2014), decreasing the engagement of System I when processing moral dilemmas in
an FL and consequently, increasing rates of utilitarian decisions (Costa et al., 2014). The

This article has earned badges for transparent research practices: Open Data and Open Materials. For details see the
Data Availability Statement.

https://doi.org/10.1017/S1366728923000275 Published online by Cambridge University Press

https://www.cambridge.org/bil
https://doi.org/10.1017/S1366728923000275
mailto:aprivite@connect.hku.hk
mailto:aprivite@connect.hku.hk
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-1486-8954
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S1366728923000275&domain=pdf
https://doi.org/10.1017/S1366728923000275


decreased emotionality hypothesis is further supported by the
observation that bilinguals react less emotionally to offensive
words presented in an FL compared to those in an NL
(Dewaele, 2004), and report lower ratings of distress after reading
a dilemma in an FL. In one study by Geipel et al. (2015a), parti-
cipants assigned to the FL condition reported lower ratings of dis-
tress after reading both personal and impersonal versions of the
Trolley dilemma. Further analysis revealed that distress was not
a significant mediating factor on the MFLE, suggesting that
reduced emotionality may manifest only in reported distress
and not impact on decision-making. However, even evidence of
decreased emotionality in self-reported distress ratings is mixed,
with more recent investigations reporting null results in NL/FL
group comparisons (Del Maschio et al., 2022b).

A number of past studies have investigated the robustness of
the MFLE under various experimental conditions. Whether
dilemmas are framed as personal or impersonal choices has
been shown to influence the emergence of the MFLE. PERSONAL
dilemmas require a participant to perform an action that will
DIRECTLY kill another person (e.g., pushing a large man off of a
bridge to prevent a trolley from killing a group of several work-
men). Conversely, IMPERSONAL dilemmas require that an action
be performed that INDIRECTLY kills another person (e.g., pulling
a switch that will change the direction a trolley is traveling,
resulting in the death of one person). Making a decision in an
FL is thought to increase the psychological distance between
the participant and the dilemma, increasing the likelihood of
utilitarian responding to personal dilemmas (Costa et al., 2014),
a prediction supported by a findings from a recent meta-analysis
(Stankovic et al., 2022).

Expectedly, differences in language experience have also been
shown to influence the MFLE. Costa et al. (2014) initially pointed
to the influence of FL proficiency on the emergence of the MFLE,
reporting that lower proficiency bilinguals were more likely to give
utilitarian responses when dilemmas were presented in an FL. This
finding, along with additional work supporting that the MFLE is
less likely to emerge in bilinguals who are highly proficient in
both languages (Brouwer, 2019) align with predictions generated
from both THE INCREASED DELIBERATION and DECREASED EMOTIONALITY

hypotheses (cf. Circi et al., 2021). As it follows, use of an FL by
less proficient bilinguals is more cognitively demanding, and is
therefore more likely to engage System II and result in HIGHER

rates of utilitarian responding. In contrast, highly proficient bilin-
guals experience less cognitive load when using an FL and are
less likely to engage System II, resulting in LOWER levels of utilitarian
responding. Higher levels of FL proficiency may also increase how
emotionally-grounded an FL is, increasing the possibility that
System I is engaged, resulting in LOWER levels of utilitarian respond-
ing (Dewaele, 2004). However, it is likely the case that the FL learn-
ing context impacts on how strong the emotional connection is,
possibly independent of proficiency (Costa et al., 2014).

The strength of conclusions that can be drawn from previous
studies on the influence of linguistic variables on the MFLE is
limited by methodological decisions. Most significant is the reli-
ance on exclusively subjective assessments of FL proficiency.
While subjective assessments are commonly used in studies on
the effects of bilingualism (Anderson et al. 2018; Li et al. 2020;
Marian et al., 2007), whether people can accurately assess their
own abilities, including FL proficiency, is debated (MacIntyre
et al., 1997; Zell & Krizan, 2014). Additionally, beyond self-
reported assessment of FL proficiency, little else is generally
known about the language experience of participants in these

samples. This likely results from the lack of detailed assessments
of language experience, a methodological issue across the wider
literature on bilingualism (De Bruin, 2019). Although proficiency
is the most widely-used metric for establishing bilingual language
status (Surrain & Luk, 2017), the classification of bilingualism as a
unidimensional construct lacks ecological validity and ignores the
complex ways in which bilinguals differ across a number of
separable dimensions (Gullifer et al. 2021).

Few studies have explored the influence of dimensions of lan-
guage experience beyond proficiency on the MFLE. Limited evi-
dence supports that more balanced NL/FL dominance (Wong &
Ng, 2018) and higher linguistic similarity between the NL and
FL (Dylman & Champoux-Larsson, 2020) are associated with
LOWER levels of utilitarian responding when dilemmas are pre-
sented in an FL. Previous studies have also reported null results
in the domain of immersion (Čavar & Tytus, 2018; Winskel &
Bhatt, 2020), although it should be noted that samples in both
studies were highly proficient. The cultural relevance of an
FL has also been found to influence the emergence of the
MFLE. In one study, Dylman and Champoux-Larsson (2020)
reported that Swedish–English bilinguals did not demonstrate
an MFLE on the Footbridge dilemma. In contrast, native
Swedish speakers who were proficient in French, a less culturally
influential language in Sweden, demonstrated an MFLE. This
finding was attributed to the cultural influence of English in
Sweden, due to the common use of English in music, films, and
other popular emotionally-charged media. While investigations
are limited, there is growing evidence that additional dimensions
of language experience beyond proficiency may influence the
MFLE.

Most recently, Del Maschio et al. (2022b) investigated the
influence of FL age of acquisition (AoA; lowest age at which par-
ticipants begin to listen to or learn to speak or write in an FL),
objective FL proficiency (English Proficiency Test score), and
FL dominance (aggregate score based on self-rated proficiency
and hours of language use) on the MFLE in a sample of
Italian–English bilinguals. In a departure from previous studies
that generally ignore individual differences across participants,
this investigation viewed bilingualism as a multidimensional, con-
tinuous construct. In their results, they reported dilemma-specific
influences of separable dimensions of language experience on
decision-making. While no MFLE was observed for the Surgeon
dilemma (a personally-framed sacrificial dilemma adapted from
the Organ Transplant dilemma; Cecchetto et al., 2017), early
and late bilinguals differed in their decision-making based on
their level of FL proficiency and FL dominance. Specifically, in
early bilinguals, higher levels of FL proficiency were associated
with higher rates of utilitarian responding only when FL domin-
ance was low. In contrast, late bilinguals were less likely to give
utilitarian responses when FL proficiency was high and FL dom-
inance was low. Additionally, while early bilinguals were less likely
to judge the moral violation described in the Surgeon dilemma as
forbidden if their FL proficiency was higher, the opposite pattern
was observed for late bilinguals. Finally, in the presence of a non-
significant difference in ratings of distress between NL and FL
groups, modulating influences of FL proficiency and FL domin-
ance were identified on the Factory and Bike Week dilemmas
(Cecchetto et al., 2017). Specifically, higher levels of FL profi-
ciency were associated with higher ratings of distress on the
Factory dilemma, and higher levels of FL dominance were asso-
ciated with lower levels of distress on both the Factory and Bike
Week dilemmas, but only in early bilinguals. Taken together,
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these findings support that not only do separable dimensions of
language experience impact on utilitarian responding and ratings
of permissibility and distress, but that the effects of any one
dimension are not identical across all bilinguals.

While the findings from Del Maschio et al. (2022b) highlight
potentially complex interactions between separable dimensions of
language experience on moral decision-making, this work must
be considered in light of some limitations. Although both NL
and FL groups were matched based on age, gender, and education,
there is no evidence that groups were comparable in terms of lan-
guage experience. For this reason, the results from
between-groups analyses should be interpreted with some cau-
tion. Additionally, sacrificial dilemmas describing highly unlikely
scenarios were used without context. While this is a common
practice across previous studies, the use of instructions aimed at
more appropriately contextualizing these unlikely scenarios may
support more authentic responding (Christensen & Gomila,
2012). Dilemmas were also limited to only those classified as per-
sonal in the dimension of Personal Force (Christensen et al. 2014)
preventing the investigation of whether the same pattern of results
is observed on impersonal dilemmas. Finally, the use of AoA,
operationalized as the lowest age a participant reported using an
FL in any way (e.g., listening, reading, etc.) ignores additional
ways in which bilinguals differ in their language experience
such as years of use. When relying exclusively on the lowest age
a participant began using an FL, a 20-year-old participant who
began using an FL at age 3 and stopped at age 15 would be iden-
tical to a 45-year-old participant who began at age 3 and never
stopped using an FL. Despite these limits, this study is significant
in its contribution to our understanding of how separable dimen-
sions of language experience modulate not only the MFLE, but
ratings of permissibility (i.e., moral judgement) and perceived
emotional distress, setting the stage for additional inquiry.

The present study aimed to further extend our limited under-
standing of how separable dimensions of FL experience modulate
the MFLE in a sample of Mandarin–English bilinguals in China.
Specifically, we investigated how differences in FL proficiency, FL
immersion (an alternative to AoA which also captures differences
in years of use), and FL dominance influenced utilitarian
responding and ratings of permissibility and distress across a
series of previously studied personal and impersonal moral
dilemmas. In a departure from the majority of previous investiga-
tions, we matched experimental groups across a range of linguistic
and non-linguistic background variables. We expected that
participants would be more likely to make utilitarian decisions
when presented with moral dilemmas in their FL, and that this
effect would be most evident when dilemmas were framed from
a personal perspective. Additionally, we expected that higher
levels of FL proficiency would be associated with lower levels of
utilitarian responding across dilemmas. Based on the observation
that East Asian samples demonstrate lower levels of utilitarian
responding when presented with moral dilemmas (Gold et al.,
2014), and the view of both FL immersion and FL dominance
as proxies for cultural experience (Čavar & Tytus, 2018;
Winskel & Bhatt, 2020), we predicted higher rates of utilitarian
responding associated with higher FL immersion and FL domin-
ance. Finally, given the paucity of previous studies, our investiga-
tion of how differences in FL experience impact on ratings of
permissibility and distress should be considered exploratory.

Our experiment was pre-registered: https://aspredicted.org/
5WM_HRK. Data and materials for this experiment are available
at https://doi.org/10.17605/OSF.IO/56YDZ.

Methods

Participants

A sample of 112 Mandarin–English bilinguals (81 females) was
recruited from an English-immersive, Sino-American university
located in Mainland China (Mage =20.90 years, SDage = 1.52
years). This sample size exceeded the recommendation of n = 101
identified during an a priori power analysis conducted using
G*Power version 3.1.9.6 (Faul et al. 2007) based on a previously
reported effect size of w = .28 (Costa et al., 2014) for a significance
threshold of α = .05 and desired power = .80. All participants
reported Mandarin as their native language (NL) and were enrolled
in a fully English (FL) teaching environment. Written Informed
consent was collected from all participants online prior to the
start of the experiment. This study was approved by the
Wenzhou-Kean University Institutional Review Board
(#WKUIRB2022-006). Participants were randomly assigned to
either the NL condition (i.e., Mandarin; n = 62, 74% female) or
FL condition (i.e., English; n = 50, 70% female) in equal propor-
tions based on reported sex at birth.

Assessing Language Experience

Because most previous studies on the MFLE limit the assessment
of FL experience to only participants assigned to the FL condition,
whether language condition groups are comparable across a range
of relevant FL experience variables prior to analysis is rarely
assessed. This is especially relevant when considering FL experi-
ence, particularly immersion, as a proxy for cultural experience,
which is thought to influence moral decision-making (e.g.,
Costa et al., 2014; Gold et al., 2014; Winskel & Bhatt, 2020). To
that end, all participants were asked to complete both subjective
and objective assessments of language experience.

Subjective assessment
Participants completed the LHQ3 (Li et al., 2020) based on their
experience with both Mandarin and English. The LHQ3 contains
a series of self-report questions that assess separable dimensions
of language experience for all languages that a person uses, result-
ing in separate aggregate scores ranging from 0 to 1. The use of
LHQ3 aggregate scores allowed for bilingual experience to be
operationalized as a multidimensional, continuous variable, align-
ing with recent calls to collect more detailed information about
bilingual experiences (De Bruin, 2019), and an older call to
avoid the assignment of categorical language status labels (Luk
& Bialystok, 2013).

PROFICIENCY in a given language is assessed via a single question
for each of four components: listening, speaking, reading, and
writing. Proficiency for each component is assessed using a
7-point Likert scale ranging from “very poor” to “excellent”.
While there is some debate about the validity of self-reported
measures of ability (e.g., Zell & Krizan, 2014), there is evidence
to support that these measures correlate with objective ones
(e.g., Gollan et al. 2011; Grant & Li, 2019). IMMERSION, the amount
of time a person spends in a specific linguistic context, is calcu-
lated based on a participant’s age, years of language use, and
the age at which they began listening, speaking, reading, and writ-
ing in a given language. Finally, DOMINANCE, the pattern of lan-
guage use, is calculated based on proficiency and the reported
number of hours listening, speaking, reading, and writing in a
given language. Resulting aggregate scores for each dimension
were weighted equally for each of the four components (i.e.,
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25% of the total aggregate score for listening, speaking, reading,
and writing). While all three dimensions of language experience
were assessed for English, Mandarin experience was limited to
only self-reported proficiency. This decision was made based on
our sample being drawn from a population of students who
were born and raised in the Chinese Mainland, never living out-
side for an extended period of time. Additional questions were
included on the LHQ3 in order to control for other variables
that might underlie observed differences between groups includ-
ing parental education level as a proxy for socioeconomic status
(SES; Wermelinger et al., 2017) and estimated language switching
frequency (How often are you in a situation when you switch
between the languages Mandarin and English? 1 “never” to 7
“very often”). Finally, while subjective assessment of language
experience was limited to only Mandarin and English, partici-
pants were asked to report which other languages they used in
order to control for multilingualism.

Objective assessment
English (FL) proficiency was assessed objectively using an abbre-
viated version of an online, multiple-choice test developed by
Transparent Language (test can be accessed for free online at
https://www.transparent.com/). The version used in the present
study included two sections taken from the source test: a
15-question section on English grammar, and a 10-question section
on English vocabulary. Questions in both sections of the assessment
were presented in the same order for all participants. Objective pro-
ficiency was operationalized as the total score across both sections of
the assessment with each question weighted equally.

Materials

Participants were presented with three sacrificial moral dilemmas:
the Burning Building, Organ Transplant, and Trolley dilemmas
adapted from Christensen et al. (2014), a filler dilemma: Train
or Bus (Geipel et al., 2015b), and two academic integrity dilem-
mas (data not reported in the present manuscript). Sacrificial
moral dilemmas describe scenarios in which a person must decide
whether to perform an action that will kill one person in order to
save a larger number. Following the classification guidelines pro-
vided in the study by Christensen et al. (2014), all dilemmas were
classified as avoidable in respect to Evitability, but varied across
the dimensions of Personal Force (personal or impersonal),
Benefit Recipient (self or other-beneficial), and Intentionality
(instrumental or accidental). Classifications for each moral
dilemma are presented in Table 1. In short: PERSONAL dilemmas

are those that require that the decision-maker directly carry out
the harmful action while IMPERSONAL involve the initiation of a
process that leads to harm; SELF-BENEFICIAL dilemmas describe
situations in which the decision-maker’s life is at risk while
OTHER-BENEFICIAL only involve the lives of others; finally,
INSTRUMENTAL dilemmas are ones in which a harmful act is inten-
tionally carried out for the greater good while ACCIDENTAL dilem-
mas describe scenarios in which the harm results as a side-effect.

In total, participants responded to nine total dilemmas which
included both personal and impersonal version of the three differ-
ent moral dilemmas resulting in six total moral dilemmas. In both
personal and impersonal dilemmas, choosing to commit the
action (i.e., killing one person) is considered the UTILITARIAN

DECISION while not committing the action is considered the
DEONTOLOGICAL DECISION. Mandarin versions of the Burning
Building, Organ Transplant, and Trolley dilemmas were taken
from a study by Wong and Ng (2018). A non-moral filler
dilemma (i.e., Train or Bus) was included in order to assess
whether participants were able to understand the experimental
task. This dilemma described a situation in which choosing to
take a train from one city to another (yes response) would guar-
antee an on-time arrival to a meeting, while choosing the bus
option (no response) may result in a late arrival. City names
were changed from the original European locations to two
major cities in China (i.e., Beijing and Jinan) in order to ensure
that participant understanding was not impacted by the use of
unfamiliar locations. A high percentage of “yes” responses was
expected on this dilemma, with responses closer to 50% suggest-
ing language comprehension issues. The Mandarin version of the
non-moral filler dilemma was initially forward translated from
English by a highly-proficient Mandarin–English bilingual
researcher, checked by two independent bilingual researchers,
and modified until consensus was reached. Mandarin and
English versions of all dilemmas used in the present study can
be found in Supplementary Materials.

Procedure

All tasks were administered using the Gorilla online experiment
builder (Anwyl-Irvine et al. 2020). The decision to collect data
through an Internet-based platform was made to avoid complica-
tions associated with future local outbreaks of COVID-19 that
might otherwise prevent the collection of in-person data. After
participants clicked on the experimental task link, they were auto-
matically assigned a non-identifying alphanumeric ID number
and were screened based on their access device and self-reported
native language. Participants who accessed the experiment using a
phone or tablet, or those reporting anything other than Mandarin
as their native language were automatically rejected. Participants
were then automatically grouped by reported sex at birth to
allow for equal proportions of male and female participants to
be assigned to the NL and FL conditions. Task order was identical
across all participants.

Participants were first presented with the study consent form
written in the language of the experimental group they were
assigned to. Participants were asked to check a box and type
their name if they agreed to participate in the study. Completed
consent forms were downloaded from the online experiment
builder and stored separately from all other data. Previous studies
conflict regarding whether consent forms should be presented in
the same language of the assigned language condition (e.g.,
Bereby-Meyer et al. 2020) or in participants’ native language to

Table 1. Classification of moral dilemmas based on the guidelines from
Christensen et al. (2014). Personal Force is represented as PER (personal)
and IMP (impersonal).

Benefit
Recipient Evitability Intentionality

Burning Building PER Self Avoidable Instrumental

Burning Building IMP Self Avoidable Accidental

Organ Transplant PER Other Avoidable Instrumental

Organ Transplant IMP Other Avoidable Instrumental

Trolley PER Other Avoidable Instrumental

Trolley IMP Other Avoidable Accidental
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ensure comprehension (e.g., Dylman & Champoux-Larsson,
2020). Consent form comprehension issues in the FL condition
were not expected due to the use of non-technical language and
the linguistic background of our sample.

Next, participants completed the dilemma task in the language
of their assigned experimental condition, including all directions
and on-screen buttons. The translation of directions from English
to Mandarin was accomplished in same manner as the non-moral
filler dilemmas. Given that the situations described in each of the
moral dilemmas were unlikely to ever be encountered in real life,
and because personal and impersonal versions of the same
dilemma were highly similar, participants were provided with
directions based on guidance from Christensen and Gomila
(2012) that helped to better contextualize the dilemmas and pre-
pare participants: “In the following you will read a series of short
stories about difficult situations, similar to those that you may
have seen in the news or in a book or movie. Although these stories
might seem similar, they are different in important ways” / “在下
文中，你将读到一系列关于比较棘手的问题的短篇故事，可
能与你在新闻或书本或电影中看到的情况类似。尽管这些故
事可能看起来很相似，但它们在重要方面是不同的。”.
Participants were also asked to maximize the size of their Internet
browser in order to prevent distractions during the experiment.
To reduce the potential influence of dilemma order, all nine
dilemmas were presented randomly, one at a time, in centered,
20-point black font on a white background. Unlimited time was
provided in order to read each dilemma and to give either a
“yes” or “no” response to whether the participant would perform
the described action.

For each dilemma presented, after selecting either the “yes” or
“no” response, a new screen appeared, and participants were
asked to rate the permissibility of the action described in the
dilemma on a 7-point Likert scale: How do you rate this action?
(rate from 1 - 7) / 你会如何给这种行为打分？ (从1-7进行评
分). Verbal anchors were provided on both the left side closest
to 1: “This action should never be done” / “这种行为永远不应
该做”, and the right side closest to 7: “It is necessary for this action
to be done” / “这样做是有必要的”. On the next screen, partici-
pants were asked to rate their distress about the dilemma:
“Thinking about the scenario I just read, I feel very troubled
(rate from 1 - 7)” / “想到刚才我读的那个场景，我感觉非常
困扰 (从1-7进行评分)”, with verbal anchors provided on the
left side: “Strongly Disagree” / “非常不同意”, and right side:
“Strongly Agree” / “非常同意”. On the final screen, participants
were asked to rate their understanding of the dilemma: “Did
you understand the story you just read? (rate from 1 - 7)” / “你
理解你刚才读的那个故事吗？ (从1-7进行评分)”, with verbal
anchors on the left: “Not at All” / “一点也不” and right side:
“Very Well” / “非常好”. Participants had an unlimited amount
of time in order to answer questions for each dilemma.
Question order was identical for each dilemma across all partici-
pants (i.e., permissibility, distress, and comprehension).

After the completion of the dilemma task, participants com-
pleted a bilingual version of the LHQ3. The collection of language
experience data occurred after the completion of the experimental
dilemma block in order to prevent the identification of language
as a variable of interest from influencing performance on the
dilemmas. Because the LHQ3 was administered after the comple-
tion of the experimental dilemmas, a bilingual version was con-
sidered acceptable in the interest of ensuring that nuanced
questions about language experience were clearly understood.
Finally, after completing a two-color Simon task (data not

reported in the present manuscript) participants completed the
objective FL proficiency assessment with no time limit, and
were then debriefed. In total, the experiment took around 20 min-
utes to complete for both experimental groups.

Data analysis

All statistical analyses were performed in R (R Core Team, 2021).
Given the nature of our experimental design, and our specific
research questions, both between-groups and within-group ana-
lyses were used. Prior to analysis, data from individual dilemmas
in which a participant reported a comprehension score of 3 or
lower were excluded.

Between-groups analysis
In order to test the impact of language condition and dilemma
type on decision-making, separate binomial logistic regression
models with response (yes/no) as the dependent variable and lan-
guage condition (NL vs. FL) and dilemma type (personal vs.
impersonal) as predictors were run for each dilemma using the
glm function from the stats package (Version 4.0.5). Differences
in rated permissibility and distress for each dilemma were tested
using separate ordinal logistic regressions models with
Likert-scale ratings for permissibility and distress as the depend-
ent variable and language condition (NL vs. FL) and dilemma
type (personal vs. impersonal) as predictors using the polr func-
tion from the MASS package (Version 7.3-54; Venables & Ripley,
2013). For all models, interaction terms were initially included for
language condition and dilemma type and were removed if they
did not improve model fit.

Within-group analysis
To assess the influence of separable dimension of FL experience
on decision-making in our FL condition, separate binomial logis-
tic regression models with response (yes/no) as the dependent
variable and FL proficiency, FL immersion, FL dominance, and
all two-way interactions between as predictors were run for each
dilemma using the glm function from the stats package
(Version 4.0.5). Additionally, to test whether differences in FL
experience impacted on ratings of permissibility and distress, sep-
arate ordinal logistic regression models with Likert-scale ratings
for permissibility and distress as the dependent variable and FL
proficiency, immersion, and dominance as predictors were run
for each dilemma using the polr function from the MASS pack-
age. All predictors were standardized before analysis. For each
model, forward and backward stepwise regression were performed
in order to find the best fitting model using the stepAIC function
from the MASS package. Final model selection was confirmed
based on manual selection of the model with the lowest Akaike
information criterion (AIC; Stoica & Selen, 2004). Generally, a
reduction of≥ 2 AIC units is considered a significant improve-
ment in goodness of fit when comparing models (Anderson &
Burnham, 2004).

Results

Application of the comprehension exclusion criteria resulted in
the removal of data from eight participants for the Burning
Building dilemma (six personal version), seven participants for
the Organ Transplant dilemma (six personal version), six partici-
pants for the Trolley dilemma (three personal version), and five
participants for the Train or Bus filler dilemma. Additionally,
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five participants were removed due to having recorded response
times of less than 1000 ms for any single dilemma. This prevented
the inclusion of participants who did not read a dilemma prior to
making a response. Finally, one participant was removed due to
reporting an age that was significantly above the rest of the
sample. This resulted in the inclusion of data from 106 partici-
pants (79 females) in our analyses. The proportion of females
in both language conditions was roughly equivalent after
pre-analysis trimming (NL: 76%; FL: 73%) and did not differ sig-
nificantly (X2(1, n = 106) = 0.120, p = .729). Demographic charac-
teristics of our sample are reported in Table 2. Distributions of FL
experience variables were visual inspected, confirming that scores
were sufficiently distributed across each dimension prior to ana-
lysis. For all models, reference levels for categorical variables
were set as follows: response (“no” as reference level), language
condition (“NL” as reference), and dilemma type (“personal” as
reference).

Between-groups analysis: influence of language condition and
dilemma type

Language condition groups did not differ significantly based on
age, education, SES, subjective FL proficiency, objective FL profi-
ciency, FL immersion, FL dominance, subjective NL proficiency,
or years of FL experience ( ps≥ .113). Therefore, language condi-
tion groups were considered equivalent prior to analysis. The per-
centage of yes responses (i.e., utilitarian responses), and average
ratings for permissibility and distress are presented for both ver-
sions (i.e., personal or impersonal) of each moral dilemma, disag-
gregated by language condition in Table 3. For all between-groups
analysis models, the inclusion of the language condition and
dilemma type interaction term did not significantly improve
model fit. For this reason, interaction terms were not included
in any models. No significant main effect of language condition
was observed for the Train or Bus filler dilemma on utilitarian
responding (X2(1) = 0.135, p = .713) or ratings of permissibility
or distress ( ps≥ .319)

Burning Building dilemma
A significant main effect of language condition was observed
(X2(1) = 6.069, p = .015, β =−0.805, SE = .331, z = −2.434), sup-
porting a REVERSE MFLE on this dilemma. Specifically, participants
were more likely to give a utilitarian response when the Burning
Building dilemma was presented in their NL. Additionally, a sig-
nificant main effect of dilemma type was observed (X2(1) = 5.232,
p = .024, β = 0.751, SE = .333, z = 2.256), with participants more
likely to give a utilitarian response when presented with the
impersonal version of this dilemma. For permissibility ratings,
the overall model test was marginally significant (X2(2) =
4.718, p = .095), with a significant effect of dilemma type
(X2(1) = 4.358, p = .038, β = 0.519, SE = .249, z = 2.080).
Participants gave higher ratings of permissibility for the imper-
sonal version of this dilemma. Finally, the overall model for rat-
ings of distress was not significant (X2(2) = 1.583, p = .453).

Organ Transplant dilemma
A significant main effect of language condition was observed
(X2(1) = 5.838, p = .022, β = 1.253, SE = .549, z = 2.283), with a
higher likelihood of a utilitarian response when the dilemma
was presented in the FL, supporting an MFLE. No significant
main effect of dilemma type was observed for utilitarian respond-
ing (X2(1) = 1.923, p = .165). Finally, no significant main effects of
language condition or dilemma type were found for ratings of
permissibility or distress ( ps≥ .176).

Trolley dilemma
No significant main effect of language condition was observed
for the Trolley dilemma (X2(1) = 0.432, p = .511). A significant
main effect of dilemma type was observed (X2(1) = 21.602, p
< .001, β = 1.628, SE = .379, z = 4.300), with participants more
likely to give a utilitarian response when presented with the
impersonal version of the dilemma. Additionally, when model-
ing reported permissibility, the overall model was significant
(X2(2) = 11.590, p = .003), with a significant main effect of
dilemma type (X2(1) = 11.422, p < .001, β = 0.850, SE = .254, z
= 3.347). Participants gave higher ratings of permissibility
when presented with the impersonal version of the dilemma.
Finally, when modeling reported distress, a marginally signifi-
cant overall model test was found (X2(2) = 5.639, p =.060),
with a significant effect of dilemma type (X2(1) = 2.289, p
= .022, β = 0.569, SE = .248, z = 2.289). Participants reported
higher levels of distress after reading the impersonal version
of the dilemma.

Within-Group Analysis: Influence of Separable Dimensions
of FL Experience

Due to high variance inflation factor between subjective FL profi-
ciency and FL dominance, objective FL proficiency scores were
substituted for subjective scores in each model. This decision
addressed issues with multicollinearity while also supporting the
inclusion of three separable dimensions of FL experience. After
substitution, variance inflation factor levels were at acceptable
levels for all models (< 5; Craney & Surles, 2002). The use of
objective FL proficiency scores resulted in the removal of an add-
itional eight participants from the FL condition who did not com-
plete the assessment (n = 46; 33 females). Models for the Train or
Bus filler dilemma were not significant for utilitarian responding
(X2(1) = 1.528, p = .216) or ratings of permissibility or distress
( ps≥ .752).

Table 2. Demographic and language experience background of participants.
NL: native language; FL: foreign language; SUB: subjective; OBJ: objective.
Reported p-values were generated from chi-square test of association
(percentage female) and Welch’s t-test (all other variables).

NL Condition
(n = 58)

FL Condition
(n = 48) p value

Percentage female 76% 73% 0.729

Age (years) 20.81 (1.26) 20.79 (1.27) 0.940

Years of education 15.05 (1.13) 15.29 (1.07) 0.113

SES (1-6 points) 3.62 (0.92) 3.66 (0.73) 0.825

Age of acquisition 7.64 (3.29) 7.35 (2.11) 0.592

FL experience (years) 13.17 (3.41) 13.44 (2.38) 0.640

NL proficiency SUB (0-1 point) 0.77 (0.13) 0.80 (0.14) 0.271

FL proficiency SUB (0-1 point) 0.60 (0.11) 0.59 (0.14) 0.391

FL proficiency OBJ (0-1 point) 0.81 (0.10) 0.79 (0.09) 0.878

FL immersion (0-1 point) 0.64 (0.12) 0.64 (0.09) 0.938

FL dominance (0-1 point) 0.36 (0.08) 0.34 (0.09) 0.347

Language switching
(1-7 points)

4.17 (1.42) 4.38 (1.79) 0.527
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Burning Building dilemma: personal version.
For the personal version of the Burning Building dilemma, a sig-
nificant overall model test was identified for a model containing
FL proficiency, FL immersion, and their interaction (X2(3) =
12.810, p = .005). A significant effect of FL immersion was
observed with higher levels of FL immersion associated with
higher rates of utilitarian responding (X2(1) = 5.619, p = .026,
β = 0.850, SE = 0.383, z = 2.220). This main effect should be con-
sidered in light of a marginally significant interaction between FL
immersion and FL proficiency (X2(1) = 3.704, p = .075) where the
influence of FL immersion was initially most pronounced at the
lowest levels of FL proficiency until higher levels of FL immersion
were reached in more proficient bilinguals (Figure 1). When
modeling ratings of permissibility, a marginally significant overall
model test was observed for the personal version of the dilemma
for a model containing main effects for FL proficiency, FL
immersion, and FL dominance along with the interaction between
FL immersion and FL dominance (X2(4) = 8.898, p = .064). A
marginally significant interaction between FL dominance and
FL immersion was identified (X2(1) = 3.745, p = .058, β =
−0.748, SE = 0.394, z =−1.898). To better understand the nature
of this interaction, FL immersion was median split and recoded
into “Low Immersion” and “High Immersion” levels. As shown
in Figure 2, while higher reported levels of FL dominance were
associated with higher ratings of permissibility on the personal
version of the dilemma, this pattern was only observed for
those with low FL immersion. Higher levels of FL dominance

associated with slightly higher ratings of permissibility were
observed in those with high FL immersion.

Burning Building dilemma: impersonal version
When modeling reported permissibility, a significant overall
model test was observed for the impersonal version of this
dilemma for a model containing main effects for FL proficiency
and FL dominance along with their interaction (X2(3) = 9.381,
p = .025). A significant interaction between FL proficiency and
FL dominance was identified (X2(1) = 7.704, p = .009, β = 1.012,
SE = 0.386, z = 2.751). To better understand the nature of this
interaction, FL proficiency was median split and recoded into
“Low Proficiency” and “High Proficiency” levels. As shown in
Figure 3, while higher reported levels of FL dominance were
associated with lower ratings of permissibility, this pattern was
only observed for those with low FL proficiency. The opposite
pattern, higher levels of FL dominance associated with higher
ratings of permissibility, was observed in those with high FL
proficiency.

Organ Transplant dilemma: personal version
A significant overall model test was observed for the personal ver-
sion of the Organ Transplant dilemma for a model containing
only FL proficiency (X2(2) = 6.870, p = .009). Higher levels of FL
proficiency were associated with decreased utilitarian responding
(X2(1) = 6.870, p = .025, β =−1.378, SE = 0.614, z = −2.242).
When modeling reported permissibility, a significant overall
model test was observed for the personal version of this dilemma
for a model containing main effects for FL proficiency and FL
immersion along with their interaction (X2(3) = 8.882, p = .031).
A significant interaction between FL proficiency and FL immer-
sion was identified (X2(1) = 4.754, p = .040, β = 0.859, SE =
0.419, z = 2.050). To better understand the nature of this inter-
action, FL immersion was median split and recoded into “Low
Immersion” and “High Immersion” levels. As shown in
Figure 4, while higher reported levels of FL proficiency were asso-
ciated with lower ratings of permissibility on the personal version
of the dilemma, this pattern was only observed for those with low
FL immersion. The opposite pattern, higher levels of FL profi-
ciency associated with slightly higher ratings of permissibility,
was observed in those with high FL immersion.

Organ Transplant dilemma: impersonal version
When modeling permissibility ratings, a marginally significant
overall model test was observed for the impersonal version of
the dilemma for a model containing a main effect of FL

Table 3. Percentage of yes responses (i.e., utilitarian) and average ratings of permissibility and distress for each dilemma. Standard deviations are reported in
parentheses.

% Yes (NL) % Yes (FL) Permiss (NL) Permiss (FL) Distress (NL) Distress (FL)

Burning Building PER 76% 57% 4.00 (1.78) 4.09 (1.74) 5.11 (1.89) 5.35 (1.84)

Burning Building IMP 86% 75% 4.39 (1.79) 4.65 (1.67) 4.82 (2.12) 5.17 (1.77)

Organ Transplant PER 2% 11% 2.36 (1.89) 2.73 (2.27) 3.51 (2.33) 3.51 (2.19)

Organ Transplant IMP 7% 17% 2.86 (2.10) 2.98 (2.06) 3.51 (2.19) 4.13 (2.09)

Trolley PER 7% 15% 2.91 (1.79) 3.02 (1.82) 4.23 (2.24) 4.24 (2.07)

Trolley IMP 38% 38% 3.80 (1.93) 3.83 (1.91) 4.69 (2.33) 5.17 (1.74)

Train or Bus 97% 98% 6.11 (1.13) 5.71 (1.58) 2.75 (1.68) 2.89 (2.09)

Figure 1. Influence of language experience on utilitarian responding in the personal
version of the Burning Building dilemma. Marginally significant interaction between
FL immersion and FL proficiency. Data are from participants in the foreign language
condition (n = 46).

1044 Adam John Privitera et al.

https://doi.org/10.1017/S1366728923000275 Published online by Cambridge University Press

https://doi.org/10.1017/S1366728923000275


proficiency (X2(1) = 2.868, p = .090). A marginally significant
main effect of FL proficiency was observed with higher levels
associated with decreased ratings of permissibility (X2(1) =
2.868, p = .098, β =−0.494, SE = 0.298, z =−1.657).

Trolley dilemma: personal version
When modeling reported distress, a significant overall model test
was observed for the personal version of this dilemma for a model
containing main effects for FL proficiency, FL immersion, and FL
dominance along with the interaction between FL immersion and

FL dominance (X2(4) = 11.175, p = .025). A significant interaction
between FL immersion and FL dominance was identified (X2(1)
= 4.191, p = .045, β =−0.768, SE = 0.382, z =−2.008). To better
understand the nature of this interaction, FL dominance was
median split and recoded into “Low Dominance” and “High
Dominance” levels. As shown in Figure 5, while higher reported
levels of FL immersion were associated with higher ratings of dis-
tress on the personal version of the dilemma, this pattern was
only observed for those with low FL dominance. The opposite
pattern, higher levels of FL immersion associated with lower

Figure 2. Influence of language experience on permissibility ratings in the personal version of the Burning Building dilemma. Marginally significant interaction
between FL immersion and FL dominance. Data plotted separately for High Immersion (Left) and Low Immersion (Right) groups. Lighter colors represent higher
ratings of permissibility. Data are from participants in the foreign language condition (n = 46). Language experience levels are standardized.

Figure 3. Influence of language experience on permissibility ratings in the impersonal version of the Burning Building dilemma. Significant interaction between FL
proficiency and FL dominance. Data plotted separately for High Proficiency (Left) and Low Proficiency (Right) groups. Lighter colors represent higher ratings of
permissibility. Data are from participants in the foreign language condition (n = 46). Language experience levels are standardized.
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ratings of distress, was observed in those with high FL dominance.
Additionally, a marginally significant main effect of FL
proficiency was observed, with higher levels associated with
lower ratings of distress (X2(1) = 3.465, p = .067, β =−0.573,
SE = 0.313, z = −1.833).

Trolley dilemma: impersonal version
No overall model test for any variable investigated was significant
for this version of the dilemma ( ps≥ .266).

Discussion

We report a dilemma-specific MFLE and partial evidence for
modulatory influences of dilemma framing and FL experience
on that effect. As summarized in Table 3, an MFLE was only
observed on the Organ Transplant dilemma, while a reverse
MFLE was observed on the Burning Building dilemma.
Additionally, participants were less likely to make utilitarian deci-
sions on the personal versions of both the Burning Building and
Trolley dilemmas regardless of the language they were presented
in, a finding that was also observed in ratings of permissibility.
We also report limited evidence in support of the influence of
FL experience on decision-making in the FL condition with sig-
nificant effects of FL proficiency and FL immersion observed
on the personal versions of the Organ Transplant and Burning
Building dilemmas, respectively. Finally, separable dimensions of
FL experience, often interacting with each other, impacted on rat-
ings of permissibility and, in the personal version of the Trolley
dilemma only, ratings of distress. This work adds to a growing lit-
erature investigating graded effects of separable dimensions of
language experience on previously reported psycholinguistic phe-
nomena (Privitera et al., 2022a, 2022b).

We did not observe an MFLE consistently across all dilemmas,
replicating the null and mixed findings of some previous studies
(Čavar & Tytus, 2018; Costa et al., 2014; Del Maschio et al.,
2022b; Wong & Ng, 2018). In fact, an MFLE was only observed

on the Organ Transplant dilemma. The Organ Transplant and
related Surgeon and Transplant dilemmas are not widely used
across previous studies (Del Maschio et al. 2022a). To the best
of our knowledge, only one study has reported a significant
MFLE on this dilemma (Shin & Kim, 2017) with most reporting
null results (Čavar & Tytus, 2018; Del Maschio et al., 2022b;
Wong & Ng, 2018) although null results are contentious (Białek
& Fugelsang, 2019). In the Organ Transplant dilemma, the par-
ticipant is taking the perspective of a doctor who must make a
choice that violates the norms associated with that role (i.e., caus-
ing harm to a patient). In contrast, no other dilemmas utilized in
the present study placed the participant in a role with explicit
norms against causing harm. For this reason, the moral violation
in the Organ Transplant dilemma may have been more salient
than those described in other dilemmas. The observation of an
MFLE on this dilemma aligns with reduced emotionality,
increased deliberation, and reduced access to social norm models
(Geipel et al., 2015a; Keysar et al., 2012). Interestingly, we did not
report any difference in ratings of distress between NL and FL
conditions on this dilemma. This may reflect the insensitivity of
our measure to differences in emotional experience generated
from reading moral dilemmas, a finding that has been previously
reported in a similar dilemma (Del Maschio et al., 2022b).

Surprisingly, we observed a reverse MFLE on the Burning
Building dilemma and no MFLE on the widely-studied Trolley
dilemma. A reverse MFLE on the Burning Building conflicts
with previously reported null results (Wong & Ng, 2018). This
dilemma is unique compared to the other dilemmas utilized in
the present study as it is the only self-beneficial dilemma, describ-
ing a scenario in which the participant would die if they did not
commit the moral violation. To the best of our knowledge, no
other study has reported a reverse MFLE on the Burning
Building dilemma. One possible explanation for this observed
result could relate to an increased sensitivity to negative emotions
when self-beneficial dilemmas are presented in the NL.
Self-beneficial dilemmas may also be considered less emotional

Figure 4. Influence of language experience on permissibility ratings in the personal version of the Organ Transplant dilemma. Significant interaction between FL
proficiency and FL immersion. Data plotted separately for High Immersion (Left) and Low Immersion (Right) groups. Lighter colors represent higher ratings of per-
missibility. Data are from participants in the foreign language condition (n = 46). Language experience levels are standardized.
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when presented in an FL (Costa et al., 2014), further reducing the
likelihood that participants will respond in the interest of self-
preservation. Lack of an MFLE on the Trolley dilemma is more
difficult to explain. We speculate that this null result may relate
to participant familiarity as both versions of this dilemma are
widely depicted in popular culture and discussed in a number
of different high school and college-level courses. Considering
that all participants completed high school in Mainland China
and were presently enrolled in an English-immersive university,
we expect that this dilemma was likely familiar in both
Mandarin and English. Unexpectedly, participants gave higher
distress ratings on the impersonal version of the Trolley dilemma.
This result is difficult to interpret, but may stem from the
emotionally-dampening influence of repeated exposure to the
personal version of this dilemma, an experience that has been
shown to desensitize personal reactions to shocking stimuli
(Campbell et al. 2014). Future research should consider assessing
dilemma familiarity in order to explore this question directly.

Despite our mixed findings regarding the MFLE on the
Burning Building and Trolley dilemmas, we did observe the previ-
ously reported increase in utilitarian responding when partici-
pants were presented with the impersonal version of each
scenario across both language conditions, supporting that differ-
ences between versions were salient (Costa et al., 2014; Wong &
Ng, 2018). Evidence in support of a preference for indirect
harm is not unique to studies utilizing written moral dilemmas
(e.g., Milgram, 1974) and is thought to result from the influence
of an evolved aggression-inhibitory mechanism that generates a
sense of moral wrongness in the presence of cues related to caus-
ing physical harm to another person (Royzman & Baron, 2002).
Replication of this finding across diverse samples of participants
that differ by age, gender, and nationality provides further sup-
port for this evolutionary argument (Hauser et al. 2007). This
preference was also observed in ratings of permissibility for
both dilemmas, supporting that the influence of this mechanism
may extend beyond personal decisions into the domain of moral

judgements. Notably, a preference for indirect harm was not
observed on the Organ Transplant dilemma, conflicting with pre-
vious reports (e.g., Wong & Ng, 2018). The moral incongruence
of medical professionals causing harm either directly or indirectly
is evidenced in bioethical debates about the participation of phy-
sicians in prisoner executions (Black & Fairbrother, 2008). Clear
violation of the “first do no harm” principle of the widely-known
Hippocratic Oath may be responsible for the observed low levels
of utilitarian responding on both versions of this dilemma, pre-
venting the identification of a significant effect of dilemma type.
Alternatively, while our sample size was comparable to the major-
ity of past studies on both the FLE in general and the MFLE spe-
cifically (Del Maschio et al., 2022a), a significant effect of
dilemma type may have emerged with a larger sample. This is fur-
ther supported by our observed trend toward higher rates of utili-
tarian responding on the impersonal version of the Organ
Transplant dilemma ( p = .176).

Modulatory influences of separable dimensions of language
experience on utilitarian decision-making in the FL condition
were only present on the personal versions of the Burning
Building and Organ Transplant dilemmas. While the predicted
decrease in utilitarian responding associated with higher levels
of FL proficiency was observed on the Organ Transplant dilemma,
a marginally significant interaction between FL proficiency and
FL immersion was observed on the Burning Building dilemma.
Higher FL proficiency has been shown to lead to increased levels
of emotionality (e.g., Caldwell-Harris, 2015) and decreased levels
of cognitive load associated with FL use (e.g., Hayakawa et al.,
2017). Under either of these conditions, a higher likelihood of
intuitive System I activation or lower activation of deliberate
System II would result in lower levels of utilitarian responding,
leading to the absence of an MFLE in highly proficient bilinguals
(Brouwer, 2019). Higher FL proficiency was also associated with
lower levels of utilitarian responding on the Burning Building
dilemma, however, this influence was not observed at the highest
levels of FL immersion. We interpret these findings as consistent

Figure 5. Influence of language experience on distress ratings in the personal version of the Trolley dilemma. Significant interaction between FL immersion and FL
dominance. Data plotted separately for High Dominance (Left) and Low Dominance (Right) groups. Lighter colors represent higher ratings of permissibility. Data are
from participants in the foreign language condition (n = 46). Language experience levels are standardized.
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with dual-system theories (Kahneman, 2011) but highlight a
modulating effect of FL immersion.

Few studies have examined the influence of FL immersion on
the MFLE with extant studies reporting null results (Čavar &
Tytus, 2018; Winskel & Bhatt, 2020). While more immersed bilin-
guals tend to be more proficient (Kinsella & Singleton, 2014), this
was not the case with our sample r(98) = .069, p = .497, and may
reflect a unique linguistic characteristic of students enrolled in an
FL-immersive university located in an NL-immersive country.
Higher levels of FL immersion may also reflect higher levels of
acculturation (Čavar & Tytus, 2018). Based on the
previously-reported bias toward deontological choices in East
Asian samples (Gold et al., 2014), higher levels of immersion in
English would be expected to increase utilitarian responding
due to heightened sensitivity to the social norms of English lan-
guage culture (Geipel et al., 2015a). However, as reported, the
effects of acculturation through FL immersion were diminished
at higher levels of FL proficiency unless FL immersion was suffi-
ciently high, suggesting that sensitivity to norms may increase
cognitive load and increase engagement of System II. One unex-
plored alternative is that this result was not due to increased sen-
sitivity to social norms but actually resulted from stronger identity
with Western culture due to high levels of FL immersion.
Whether FL immersive schooling in an NL immersive country
significantly impacts cultural identity is an understudied and
open question with some evidence supporting a strengthening
of NL cultural identity under these conditions (Downes, 2001).
This interpretation of our results is speculative and should be con-
sidered with caution as the strength of cultural identity was not
assessed in the present study, preventing us from disentangling
the separable influences of culture and language experience.
Additional research is needed in order to better understand
how these variables, either alone or in combination, modulate
the MFLE.

Our exploratory analysis of the influence of FL experience on
ratings of permissibility identified dilemma and dilemma type-
specific findings. Unexpectedly, in more proficient English
users, we observed that higher levels of FL dominance were asso-
ciated with higher ratings of permissibility on the impersonal ver-
sion of the Burning Building dilemma. Previous studies generally
support a negative association between FL proficiency and the
MFLE, manifesting as lower rates of utilitarian responding in
more proficient bilinguals (Stankovic et al., 2022). The same asso-
ciation with FL proficiency has also been reported with respect to
permissibility ratings where patterns of results generally mirror
those observed in rates of utilitarian responding (e.g., Geipel
et al., 2015a). Our finding, while unexpected in light of most pre-
vious reports, aligns with a recent result from Del Maschio et al.
(2022b). In their investigation, bilinguals who were both highly
proficient and dominant in their FL were more likely to judge
the moral violation in the Bike Week dilemma as acceptable
(i.e., killing another biker by kicking them off their motorcycle
in order to avoid a larger accident with multiple fatalities). It
should be noted that, unlike the Bike Week dilemma which was
personal, other-beneficial, avoidable, and instrumental, the
impersonal version of the Burning Building dilemma used in
the present study was self-beneficial, avoidable, and accidental,
suggesting that pattens of results are likely to differ based on
the combination of characteristics for a specific dilemma,
although this has yet to be explored. Additionally, on the personal
version of the Burning Building dilemma, we again observed an
unexpected finding: higher FL dominance associated with higher

ratings of permissibility in less FL immersed bilinguals.
Considering these results, and that our sample consisted entirely
of bilinguals who learned and use English almost exclusively in a
classroom environment, our findings may reflect reduced access
to norms when processing dilemmas in an FL (Geipel et al.,
2015a, 2015b). Due to the growing status of English as a language
of education and business in China (Jin & Cortazzi, 2002), higher
levels of proficiency and dominance may not correspond to a
stronger connection between the FL and moral norms in
Mandarin–English bilinguals. Finally, this counterintuitive pat-
tern of findings was only observed in response to a self-beneficial
dilemma, and that findings from the other-beneficial Organ
Transplant dilemma revealed the negative association between
FL proficiency and ratings of permissibility expected based on
previous work. Additional work is needed in order to explore
how separable dimensions of FL experience differentially influ-
ence responding to moral dilemmas that differ across the factors
of Personal Force, Benefit Recipient, Evitability, and
Intentionality.

We observed limited evidence in support of an influence of
FL experience on ratings of distress. Based on the DECREASED

EMOTIONALITY hypothesis (Costa et al., 2014), higher levels of
FL experience, particularly FL proficiency, should be associated
with higher ratings of distress due to increased activation of the
emotional System I. This specific result was not observed on any
dilemma. One possible explanation for our limited findings
regarding ratings of distress is that the use of a brief introduction
to contextualize dilemmas may have created additional distance
between participants and the scenarios described, modulating
the amount of distress experienced. While this is partially sup-
ported by the absence of a significant main effect of language
condition on ratings of distress, this was not directly tested.
Alternatively, the FL proficiency level of our sample may not
have been high enough in order to observe the predicted reduc-
tion in emotionality when processing a dilemma in an FL.
Surprisingly, higher FL proficiency associated with lower ratings
of distress was observed on the personal version of the Trolley
dilemma (i.e., Footbridge dilemma), but this effect was below
our threshold for significance. Similar to results from models
of ratings of permissibility, the only significant findings came
in the form of interactions between separable dimensions of
FL experience. Models of distress ratings identified a single sig-
nificant interaction between FL immersion and FL dominance
on the personal version of the Trolley dilemma. While the
observed negative association between FL immersion and ratings
of distress in less FL dominant bilinguals partially aligns with
predictions generated from the DECREASED EMOTIONALITY hypoth-
esis (i.e., higher FL experience associated with higher ratings of
distress), the absence of significant main effects suggests that
separable dimensions of FL experience do not have the same
influence across all bilinguals on ratings of distress. The nature
of these results aligns with the operationalization of bilingualism
as a complex, multidimensional experience (Gullifer et al., 2021;
Privitera et al., 2022b), and further underscores the importance
of assessing dimensions beyond FL proficiency in future
investigations.

In a recent meta-analysis, Stankovic et al. (2022) reported that
the MFLE was modulated by self-reported FL proficiency with
higher proficiency associated with lower levels of utilitarian
responding. This finding is consistent with dual-system theories
(Kahneman, 2011), and supports a unique role of FL proficiency
in the modulation of the MFLE, especially in light of reported null
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influences of FL proficiency on the broader FLE (Del Maschio
et al., 2022a). It is worth noting, however, that most previous
studies of the MFLE utilize exclusively self-report assessments
of FL proficiency, and generally forego the assessment of add-
itional dimensions of FL experience. Our results, along with
those of a recent investigation (Del Maschio et al., 2022b), high-
light the importance of not only assessing but modeling differ-
ences across multiple dimensions of FL experience through the
inclusion of both main effects and interaction terms, and call
into question previously reported effects of separable dimensions
of language experience investigated in isolation. However, further
work is needed in order to better understand the nature of these
interactions and how they modulate the MFLE.

Our reported findings should be considered in light of a few
limitations. The dilemmas utilized in the present study do not
represent an exhaustive set of moral situations, and results may
have differed if an alternative set of dilemmas were used.
Additionally, similar personal and impersonal version of these
dilemmas were presented to participants in random order.
While this practice has been used in previous studies to control
for order effects (e.g., Christensen et al., 2014; Wong & Ng,
2018), and visual inspection of our data did not identify any obvi-
ous influence of presentation order, it is possible that participant
responses were subtly influenced. Furthermore, the unique lin-
guistic characteristics of our sample, native Mandarin speakers
enrolled in an English-immersive university located in a
Mandarin-immersive country, may limit generalization of our
findings. Whether the linguistic environment or similarity
between languages spoken influences the MFLE is an open ques-
tion. Finally, while assessment of FL proficiency was objective, we
relied exclusively on self-reported measures of FL immersion and
FL dominance.

The current study investigated whether differences in separable
dimensions of FL experience influenced the MFLE in a sample of
Mandarin–English bilinguals. Using a set of both classic and con-
temporary sacrificial moral dilemmas, we identified evidence in
support of a dilemma and dilemma-type specific MFLE.
Further investigation of the modulating influence of FL experi-
ence identified interactions between separable dimensions on
utilitarian responding and ratings of permissibility and distress.
In total, these results support the conclusion that the influence
of individual dimensions of FL experience on the MFLE is not
the same across all bilinguals, and is instead modulated by differ-
ences in other dimensions. These findings emphasize the import-
ance of considering differences in FL experience across multiple
dimensions when investigating the MFLE. Future work should
continue to explore the complex ways in which differences in sep-
arable dimensions of FL experience impact on the MFLE and
other previously reported psycholinguistic phenomena.
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